This paper reviews the new Electro-Optics (EO) program at Indiana University of Pennsylvania (IUP), launched in August 2002 . The Electro-Optics (EO) degree program is designed to train a wide range of students for entry into the rapidly-evolving photonics workforce by offering both 2-year AAS/AS and 4-year BS degree. The more recent developments of the program are also outlined, including the high school outreach and visitation program, the proposed 2+2+2 educational pathway to promote early participation of bright students in photonics-related disciplines, as well as the integration of nanotechnology into the core EO curriculum.
Introduction
Founded in 1875, Indiana University of Pennsylvania (IUP) is a comprehensive university providing an intellectually challenging experience to nearly fourteen thousand students at the university's three campuses. As the largest one of the 14 universities within the Pennsylvania !"#"$% !&'"$(% )*% +,-.$/% 0123#",)45% 6789'% #cademic offerings include more than a hundred undergraduate majors with a variety of internship and study abroad programs, more than forty master's degree programs, and eight doctoral degrees. The university mission statement ,41,3#"$'%".#"%:IUP serves students from across the nation and around the world by introducing them to and sustaining them in a culture of high aspiration and achievement so they may lead ;/)123",<$%#41%($#4,4-*2=%=,<$'>?%
The Physics Department at IUP has maintained a long tradition of high-quality graduate and undergraduate instructional and research programs. The Physics Department has built on this tradition by developing a brand new BS program in Applied Physics with Nano-manufacturing technology (NMT) and Electro-optics (EO) tracks, strengthening a respected MS Program in Physics, graduating a nationally significant number of secondary school physics teachers, and acquiring a wide range of state-of-the-art experimental and computational facilities. These factors have placed IUP in a unique position to offer several structured, rigorous, and intensive research/teaching programs in Applied Physics for motivated undergraduate students.
For many years, western Pennsylvania thrived economically on such industries as coal and steel. However, in recent decades the emphasis on these industries has shifted, resulting in an economic decline and a demographic shift for this once prosperous region. In order to regain prosperity, regional and state leaders have focused attention on the revitalization of the local This paper is freely available as a resource for the optics and photonics education community. economy and its workforce. To accomplish these goals, they have attracted a new emerging high-tech industry -Electro Optics (EO) -to the area. According to regional industry officials, western Pennsylvania needs to look to the future and pinpoint current industry niches if it wants to continue to build a technology base that would grow into economic generators. 
Electro-optics at IUP
The EO program offers 12 core courses to provide students with the necessary background to matriculate into high-tech positions>%%@.$%*,/'"%"A)%&$#/'9%'"21,$'%A.,3.%A,==%'#",'*&%".$%B'')3,#"$% degree requirements are outlined below. Each EO core course has one 3-hour laboratory per week during each semester. Hence students are provided with a rich hands-on laboratory experience utilizing state-of-the art electro-optic equipment. Some of these instruments are listed used by the EO students are listed in Table 2 . In order to meet the needs of the local and the national industry, IUP is committed to maintaining rigor and integrity in its program. Because of the fast advance and truly interdisciplinary nature of the EO program, our teaching strategies give the activities that encourage creative thinking, critical thinking and life-long learning highest priority. Secondly, since the program is introduced early during the freshman and sophomore, we emphasize more on the perspectives of concept development and qualitative analysis rather than mathematical derivations. Thirdly, interactive learning is the hallmark of EO education. By providing a clear educational pathway for students who start their education at IUP, the program encourages the best students to continue their studies through an exciting 2+2 program with a Bachelor degree with EO track.
Semester

Future development
Since the majority of high schools offer little or no optics in K-12 curriculum (Johnson, 2002), most students receive little or no exposure to optics (Soileau, 2001). As a result, few students are aware of the ample career opportunities in this rapidly-evolving discipline. In order to promote participation of bright students in photonics-related disciplines, our EO program has sponsored a high school visitation program. The teachers and students from these schools are given a chance to experience real EO laboratories. The program has been especially beneficial to the local high schools with poor science facilities.
The 2+2+2 program we are implementing will offer IUP the opportunity to establish an integrated and seamless career and technical program in Electro-optics. It provides students the opportunity to enter the program at the beginning of their junior year in high schools. During their junior and senior years, they would co-enroll in the appropriate math and science courses and the four special courses in Electro-Optics which are PHYS 100 Prelude to Physics, EOPT 105 Computer Interfacing; EOPT 110 Geometric Optics and EOPT 125 Introduction to Electronics.
The secondary students in the program who graduate will earn an entry-level certificate in Electro-Optics. It would then permit them to transfer the certificate into one of the Electro-Optics options in IUP. The fifteen or more credits earned would permit a student to enter I789'%C-year program with at least one semester of coursework. Upon graduation of the A.S. 2-year program, '"21$4"'%3)2=1%$=$3"%")%(#"/,32=#"$%")%6789'%D#,4%E#(;2'%")%$4/)==%,4%".$%F>!>%1$-/$$%,4%B;;=,$1% Physics with a track in Electro-Optics. They would transfer 64 credits toward a 4-year degree by completing the A.S. 2-year program with the appropriate GPA. The multiple entry and exit points will provide appropriate skills for real jobs in the industry at each exit point.
To better align our program with the regional economic development vision, we believe that it is necessary to integrate nanophotonics into the core Electro-Optics curriculum, which will cover the understanding, characterization and measurement of nanostructure and nanodevices, especially their optical properties. These topics could be integrated into the existing EO curriculum: (1) scanning probe microscopy; (2) nanolithography and imaging, (3) probing local properties of nanodevices; (4) optical techniques used for map topology and particle size analyses; (5) photonic crystal fibers and semiconductor photonic crystal devices; (6) supercontinuum generation in a photonic crystal fiber; (7) photonic crystal light emitting diode; (8) 1D and 2D photonic crystal semiconductor lasers, etc.
Summary
The new EO program was launched by IUP in 2002. The EO curriculum has been established to meet the rapid development of photonics industry in this region. In addition, a new building was completed this summer at Nor Northpointe Technology Center to host the EO program. We have successfully developed a process that allows our students to exit the program with the certificate, associate degree or bachelor degree with EO track. Most of our students graduated with associate degree from the EO program continue their studies towards 4-year Bachelor degree with either EO track, or with both EO and nanofabrication tracks. Our EO program has been successful (Sherman, 2004) from early student response and industrial endorsement. The progress has been made in the right direction; however, significant improvement is still required. One possible improvement is the integration of nanophotonics into the current EO curriculum.
